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In low-n ideal MHD analysis using TERPSI-
CHORE[l] predicts the existence of external mode with 
m/n=l/l mode in high beta region. One of the condi-
tions which the mode generates is the value of rotational 
transform below 1.0. To investigate the mode, we carry 
out the limiter experiment and the plasma is analyzed 
using TERPSICHORE. 
LHD is equipped with the movable limiter which is 
able to reach till p=0.8 [2]. Here, p is the normalized 
minor radius in flux coordinate. The limiter plasma is 
produced under the condition of toroidal field B t =1.0T 
and magnetic axis R=3.6m. The rotational transform 
at plasma boundary becomes below 1.0 when the limiter 
position is p <0.85. Figure 1 shows the profiles of elec-
tron temperature, density and plasma pressure with the 
limiter position of p=0.85. Electron temperature dis-
appears in the region of the outside of the limiter. On 
the other hand, electron density remains in the domain. 
The pressure is limited at the position of the limiter. 
The magnetic fluctuation with m/n=l/l mode does 
not appear under the condition of the limiter position of ' 
p <0.85 . This result is opposite to theoretical predic-
tion. The plasma of equilibrium is calculated by V11EC 
with the plasma boundary at limiter position and is 
analyzed using TERPSICHORE. The m/n=l/l mode 
exists at the plasma-vacuum surface(Fig.2-a). It clearly 
shows the external mode. It is thought that the very 
low temperature and low density plasma exists in the 
region of outside of the limiter. So, it is assumed that 
the position of the plasma boundary is not the position 
)f the limiter but the boundary of vacuum field. The 
pressure-less plasma fills the region between the limiter 
:l.lld plasma boundary. In this equilibrium, m/n=2/1 
mode is the main component (Fig.2-b). It is thought 
~hat the pressure-less plasma region affects stability by 
1eld line bending. This case resembles the experimen-
~al result rather than when a boundary is assumed in 
~he limiter position. 
We carry out the limiter experiment on LHD to in-
vestigate the characteristics of the pressure driven ex-
;ernal mode with 1/ 1 mode. Any MHD instabilities 
,eading to the termination of the discharge are not ob-
36 
served. The plasma produced in experiment is analyzed 
by TERPSICHORE. The difference in the treatment of 
the outside of the plasma boundary achieves two differ-
ent results. The case of the existence of the pressure-
less plasma is similar to the experimental result in the 
absence of 1/1 mode. It is important to take the out-
side of the plasma into account when the external mode 
is studied. 
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Fig. 1: Profile of pressure(solid) , temperature( dashed), 
electron density( dotted) and rotational transform. 
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Fig. 2: Displacement vector spectrum. The region of 
outside of the limiter is (a )vacuum region (b )pressure-
less plasma. 
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